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T h :k giocKafy m be written for the pii'pcie u \ prorid:.ng J quirk and ruTur:if r yet aecnraio dnsoripliun 
of the pTimLliTci and special word* and ctatwlcrt of the March IB, 1975 POP 11 implementation oF 
lhe LOGO language. M-lnv ertlnta include references t-n nther related words -and/oT ox am ;n mi; of 
tli* Hie *F the primitive lining diwCTibcL but i-Nit j£ not intended to replace the Function of 6 £t>#d. 
manual. For B mOre detailed and ccmprehnnsirn dussription of the I H-h.g lifl pe, F^C thr; LOGO 
MANUAL, IjOGO MEMO T, 

The deitriplitm oF cadi IOCO word iiKlud-w the word., siielF., any acumen It that the *erd 
require, tha "type" of word Lt is, abbreviated arid alternate form? cE the word, if anp, and j 
del mi Lien correct a* of the date of lh:t glossary Word tppa it described nn the firil yage and art 
example of the liirmat of the entries if. gjitin btiow, 

In the appendix to this glossary are fftthlK ahnjut I) LOCO werda that tabc a YARIARLR. 

NUMBER OF INPUTS, 2) INFIX OPERATORS, 3) EDITING CHARACTERS, +) SPECIAL 
CHARACTERS, S) SPECIAL NAMES, DECIMAL ASCII COPE AND CORRESPONDING 
CHARACTERS. 


Pftf ft [ T1VE. input j fopiMnmKiepriMJ (word type^ 

Brief description and references to other LOGO Ph I IIS T1 YFR, 

Tbit report describes research done at ihf Artifwiil IntflllifmtM Laboiatory of the MassarhuKrltfi 
Ins Li Lute of Trehnole^v. Support for the IliiorllD-r/s education research is provided in. part bp 
the National Science FoundiUnTi under grant GJIf)4f). 




WOHl) TYPE 


StUBt 1/100 words Aitipul flliH frlhtr LOCO wprdi, Wp Call l-fciCiKr wor-is "Opera tiem*.' !/?CQ 
words whic-k iln not output itc- ^rn'fillv called. "^runmatidfi,” bill KW*r further suhdirvisiun if, used 
id thi*. j'fa'-t-ary. Wdf'lr whe^t? pit | prise in In df/IpY-D a itevicc Lu Jo IQmrihunJT now (whtWt 

purpf'^^ i<. r>P>l, pt-h|trijkrh|y n In swiLc.li into rumr. mode thill affect* tke behavior n( rifcti*t-r coirim.iJnti 
nr to monitor Lhe ape ration df A procedure) art called COMMANDS, ^crift: whnen primary purffrifr 
ii It*- SVF tTClt I ft Hi-|filhcr mode iyr de-vine fag,, mikinr; FDHUARD apply Id I hi Toil ehRfnsnr-Tu rile 
inslr-nd of the it:splay, nr mlrting DEBUG misdel art rBlI-fitl SWITCHES. W'ordn lhaL dctermi-ne Ihs 
FfjQW nf ^ftrMEOl in a prnredurr le.p., EJTDPpin£, PAUSEing,, liG:np to hCw I 1 W 6 , etc.) <tr 

ralirJ FLOW 1 wnnK l/MJO wordf- (kit earinGl be JIlLct wflkuui Ipeciilly unlock in |r ihnir prolittiOTi 
irt called S'l'ATVS words. Tkcre i* alsn a series r>T wnrds ikat serre only In dflriFy the Mtunr rtf 
lhe wnrd f nllivwmp ill tip. Ill can weeds art called M Olll I"] ESS hd tki* jjlnssarj'. To Irtlp Ihfc 
reader, the COMMANDS, OPERATIONS, SWITCHES, and FLOW words, art Farther modified, 

where appropriate, with labflt indiefitrnf which S|HT»lie derke or itericcs they apply l*. W'srdl 
that apply j:rnrr;i. y ire ni>L further abelod. 


ALL ImodiFier) 

Used ip diprnts-iona like PRINTOUT ALL or ERASE ALL (e indicate that the 
command applies to your nut ire work apart In addition Ip the two enmmandh already med tinncMl^ 
ALL may sensibly fnlfaw TRACE, STEP, @L^Y, E^ASE TRACE, EPASE STEP, and ERASE 
0URY. 


ALSO riinr>tArjiieuntrr?Iri?nii7innJ (iwllth! 

After yeti hnrf r'rtted tn control one device, such U a FleOrlurllCj J'*pln.y nr 
plotter, you may reserve uiother Eor your control wlLh I kit eormrtHud I Actually ALSO dorsn’1 care 
if you ate already CMilteilidfi inyik-Pf or daL} To use a display and a turtle, Fee e*pmpk, M-y: 

7CLEARSCFEEN 
?ALSQ TURTLE 1 

f 

Then arr.fagu ilies abouL which dfiiitn yOu diiecl-ifti; eommanrls IS are tlaafed 
Uf by U'S.id^' the CNTRL enmmilid. Tkc (unquotcrlj enputt thii ALSO undrtsLanits are TLTFI1LE. 1, 
H.IRTLE 2. PLOTTER, -nd DISPLAY 0, Q!SPLAY 1 Ise* STARTOTSPLAY T<*r dsplanatian of 

the inpiaLs Id DISP’LAY.) 
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Mireh it, 1:915 


ABCTAN flmfufrr/ 

A 7 AN m,: .ti h 'if 

l"3iiIptiL a tin arctangent of mm bar in degree* 


loperation) 


ARRAY grrarftttffl* (modifier) 

[ndi^alrs that orroyhnrae is tht nimi! of in array that Ha* ilready been defined 
by DErflR, 1JW in rtmbmaiinns such as ERASE ARRAY "CALENDAR. 


' r ' 1 '"' (m-mtofier) 

PJural of ARRAY, ER ARRAYS or PD ARRAYS, applies in. all array* in your 

workspace, 

A 5 IZE ermyiwma (operation) 

Output* (he d itt i'nsions of the array arrt jrfmJn.e ■* ■ lisr. 

ATDD djtaV^rmmHrr (operation} 

Analog: to DtpitaL, Outputs tie current value of device number dev ice nil in bee, 
^”E'i ^ A r nD 6 print* * number corresponding (0 the horizontal position. pf One pF fht joystick.*. 
(Time value information; true ** of Sspt. 7, I9TI, evening,) 


HA..r, diriaant (turtle eon mud) 

Bjj tjjal gnee 

Cauvot Ihe display, plotter or floor turtle to lari up rfuJnura, 


yfi-L (comntand ) 

Rings, a lei I it yony console (if your eunule hi* ■ bell), at <3 m* « CTYD 7 

Sf TOUT minjAer (eommand! 

Thi* output* 16 hit* to IS relays at onee, by CMTHlfng hurrtber into binary end 
Minding the loves! order bit to relay 1, the neri to i-slay 2 and ao on. High order verea am high 
order rent*. 


BOTH T^rFf Tf>rF2 [operitian) 

Outputs the logical *nd of hoj.1 Us inputs *hieh mutt be either * TRUE or 
"FALSE. That t*. It' Outputs ' TRUfc if ntiif only if both of its inputs are for evaluate to) "TRUE* 
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ftOKtN wUcUnyy^m fopcrilioii) 

OuilpuiK a nuraferr which is thr tom of t|t( pewert of t c^rrer ponding to 
Jtfilohos that are an al lIht lime Eh is npryat-ioii it ereriHrd, [Cfcar?) For trample BQHfN 3 
oui P ,.u rw if **itch** & inrt I 12* * *'} « bar 3 arv flhH j 0 iF ni> ^ f(eh „ are ^ a ^ 
for i ffi3,|rrant of Lhn * w<lthLoi a n.iLr-h numbnrs. 


BTOuCh 

Outputs 


II 


Outputs 

i fiLSE otherwise, 


rrS-lorllo operation! 

— 'f baek of the Lour.fi-ttntor turtle ir t hi ij r h 'Tip romp t 

LiIe FTOUCH, RT0LCH t ftn.) LTQUDHL 


bin*. 


aufly MomtMtntedtr* . tconimflhd) 

Bilrinr th-C procedure 10 mopr Oredare. A buried procedure may bt executed 
1 . W'ZV* m * r ^ pnnt ^ *™ !l * F P Ct[fl ' d W 1*me *"d may be dlSed (though nditio E of the 
rlefl A til ^ ls ">*•* ^ ifie edit}, fcul the procedure if "in*HLblc" to 

4«F ..., 0 ALL, FRA^E ALL and URJ IE. Thus, orrt ctfi-raiimt wjy of Firm| a procedure 

* h,1e lihnraimg yoeirRff from many other* i 5 t* BURY the ff ond ohe f ERASE ALL and the™ Efl 
BURY tlir ffood out. You can now write that one intu a fife. Only procedure* can be BUR[ed 
BURY quoit* :if. input. Set PRIMITIVES WHICH QUOTE THEIR INPUTS m the append.!. Lite 
Other commands that quote (heir arguments, no quote is needed on ■ornaprceedure, but tie 
presence of a dow nert change the cffeeL lenablinfi you it tirtute'cempuled BUREck). 


BU Tr f RS T kiordurfi.u 

BF ipordorfcst 


[operitian) 


If UwrdcrJtiHi a lid, BF fiudputt thr lift Hill contain* ci.|| but the firtt 
rtf | hi IekI unsriJftrfijI,, 


?RR]Hf 0F [DD YOU LOYE flE] 
YDLI LOVE r£ 

? 


If 1m.r1f4r.rij.1J Js a word, BF output! the word lhat h mnrdarlitt with lU head cut off, 


?PF SF "WHERE 
HERE 
? 

If WUrrforffit is ibe empty list ok the imply word, BF tanT chop off iU leading edge and complaint 

See also FIRST* LAST and 0UTLAST. 


|JTLAST imrJarfirt (operation} 

BL tafitdarlixl 

The urif as BUTFJ RST, Jiul IbeI. 


♦ CASESU Orrrf (twifflb) 

The input ft lornicirf the feature tliil ccineerte lower Cl* 

typed at LOCO tc tap^r oise, Nnrmii mndn ir rettortd! by lypinj *CASESU 


5 alpfiabc-tie etiiracttrt 
1 . 
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, CCCF 


undoes the * Fleet &f . S[JCF 


'iMatiii iwilchl 


CHAR niriiiigfn n 


n , t feiperjtipnS 

l utpuU whose decimal ateii number II aiejftalud. »»nrtx. 


Icommand and switch) 1 


CLFAR5CREEN 

CS 

fa 4 5 ™"! *!' ^ rrfl "' H d '* plaif ,wl P ^ IC “ i}m »n <•* center ef Ike ditpla* 

w7hidL tr fni"™/7 ,T * r itp 1(> dr ™- (That St > * iwS 

5 - r tf ,tK pfh ■* 'jPi <hose rtj«! ire B ot rsaet as they are ty STARTOISPLAY) 


CL PCX 


ihus. nnr CLOCK lit lime things. 


T , |QpTTllMlfl> 

* ^'P uls 4 huinbrr which it incremented every ffllh of a aeon™). One 


cin 


. CLDBE ^tdce tmmiiiJ] 

u( CiM 7.rTZ 9 tht V * U E * n ' r * lii "t *** freet it tor encore Hie h> 

ye it, lu ihput may oitber Eh ike rumbcT if a device *r a quoted device rime. The dce.ee 

:1 rcry,*e* are LIGHT "TUFtl. "TUH2, »rtU31C. ‘PLOTTER md "TTV which ynu cm |unk 
up in the Kreticrt itrt LOCO SPECIAL NAMES in the appends. See + TVQ t l Kn _ 


■CLUBEF 


(file cnmrpard) 

. * w},altT " file It currently Often (for reading or wrrlinr), Thu muM ho 


CNTfiL cantroicom itinit A (switch! 

aMr , rklTEI DlrUl:L K r£,|lfl " ln ^ l,,rtln ' Jll pE»y W plotter ccmmiJids IP appertain device until 

WTLE^ ^TTXt'^Y ' ,lk ^ T^TLE 1. 


DDNTfrVTS 


(operation) 

OvXpvH i Eiirt <pf title, cf all flrnBUHW! prc*J'rc* in the «ser> workspace 
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nnNHHUE if low? 

eg 

Continur* the nmnution of h prnredurf that has been PAUSElt by PAUSE* m 2 h -Or 
an error while in DEBUG mode, Execution start* *t the ment ime ofier the PAUSE ond mot at the 
PAUSE iitclf. 


CQS dfgtPPt I n peril t ion! 

Outputs t}ii! engine of dtgrtei, 


COUNT i ftjhj (operation,? 

Tf lim input is. j Lift, COUNT nmtpislF. Lhc- numW nf members r>E the Ini. If 
the 111 f-iic is o krOF'f* this OuLput* the nu Fiber uT Itlkrt in Ibe word. 

?FR COUNT ROI OLD ARE TO TODAY?] 

5 

?Ffl CDWT "YQLUFfNGERS 

II 
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J CPNF lit aid F HWilch) 

Til is. dork™ tins effect of ,SPNF 

CRfN U EK indnrnqme (file cnipmand) 

This command creates an inde-i on rphatcTrr branch nf the filmff lut poo 
currently happen in- lie hacking at. Shi* u _Lfc for more detail*. 


. CTF (status switch? 

'This uni Of*. the effect of .STF 


■_CTYl kpe-rilionl 

Tfi is talet no input hut demands n rTiaracter from the console -when es-eeulcd 
and Ou L put*, that character's decimal axeti value. Be wanned (hat .CTYE treats, ail ch a racier* 
a I ik r wiLhmit khnwinr partiality tn TTs or the BREAK key. That ik. If you do net provide a tnt 
for then! key* in y*ur program, they will not help you to stop your procedure, 

. CTYD nscii ■.command 1 

This outputs a character to your cem-ok, The console then handle* that 
character in whaLcvcr way it's intLmcl: Tell it. In particular, . CTVQ EG causes any console to 
type am A whereas. ,CTYO 29 and iCTYO 9 ] hotll 4 c rwlbinjE at all oo the printing coni oka. hut 
irt Homed p and liraiiij In 5 - 1(1 f respectirely On the [’'jl-ipunt. 
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CTVOUAl T exit-trim It 

f.*«*C* yflur program ts wait itrtil your OOMOlt has Finished Lypin; mil bi-Fort 
continuing yjlh <he nest instruction. This is utefu! (Vf proper synch ronuation of TTY Output and 
iisptajr, rmasiebss Dr ejUidt 4rv\m. The input F-pevI UtS ■ n additional wail afl*r the completion of 
t>P'Pfi, 


1 ^ (opcrilicnl 

Oulputf a list >vh:ch mighL contain (He current diLe, hut prohlhly will hSt. If 
Iht Halt ts once spl cnrrretly (we . SEt TV ^ I hen DATE will, in fad, flUfpttl I he correct thing, **«n 
tf the KysLriil remains up for a whale (tsy. The element! of th* list are [jw nna da], 

fewjleh) 

Tuiet debug mode -oti and olT. I'hnn iii debug mode, err-nrs eau*.e 1 PAUSE 
rBlhcrl 1 than a 04 zhK to she top lerel. DuTinff a pause (reached ibii way Of by using *"2 or 
PAUSE! thr user may eaecuin aihpr instructions [*(„ P 0 F*AHES tn Tied not the Mate oi hn 
Tarjablts inrluHi.nn Iwal iiriahllN if one iE not at level Ilf and thru eottciitue eiecutmn h y lining tho 

CO cflirtmand. 


OEF]MEflRRAY anamr dim iw f (command) 

□EFAR Er rmynamo <Fa mentions lypr 

Arrays may be one-, SwO- Dr ihreei-iti'menirOnlL but parnnLhtsns must he ufed 
around QEF AM and ?ts ippitit if a mwe - than-one dimensional array is ip hr created. For eitmjtle; 

?( OEFM “OTEARRAY sDIMt tDIriZ 101113 2 ) 

? 


rrealti a thror-dimensional "pointer 1- array nailed 'SOULARRAY. The type 
must he ft for integer entries inln ihc array, 1 fnr floating point entries, and 2 For Hits and worrl* 
(anil numbers, as well, though ihesr arm treated as words whnn they got got by GET!!. A]] relii ef a 
newly scaled lype- D er \ array contain (J until ynu STORE somelhine c3sd in them. Pointer army* 
Mart aui with empty celle. Induing of array* begun at fl r so that referencing ef iDIIHl rnm 

fram ft through - 1 . 


DELET E /fienome [File command) 

See ERF (ERASE FILE!. 


DELETEENOE^f fHJcrmrme (file command] 

See ER l (ERASE [N(1FK) + 


■ DEPPSTT rareaddru* fstalot cam n and 5 

TRm’t psay with thiE without knowing much nUnijt (he gills of LOCO! It tan 
wipe out IoLs of pood things. Ll T^ursM a numerical input From the conaole anil deposit* if 
dirfrctly into coer'Qdifrrrjj, 
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Ma rch U, 1«S 


DIFFERENCE suAirnbcn .J nttum-jut (operation I 

it* been a long tint' urn l\t had ■ chimiE tn uir those werdl!! See 
KEflmn wi I^JHX OPERATORS in the J p fi''nJ i c. 


DISPLAY MHpiBM Mupta* rt.nmaT.dJ 

EJltplly* a Knap Isec SNAF) in the tame location relilrrt la thn f.ui-rent petition 
**" *“rtl* 1hj * ' h * d racing was to the jrotiUnn of the turtle at the lime I he snip tree 

rn-iili-. I] know that wje haid.l Thr turllf't porilinn after the Knap rt displayed will he thr pc-nl ion 
the turtle Ka.J Oh iht snap when the Knap WJF ftrhl made. At present, Lhe ditplayed map always 
^ thr °nwiUlieil in which it was originally drown regard lotr of the hearting of (he thrlhfc. 
DISPLAY it alt* U«irt (without tn input) at Hr inpuL In CMTRL and ALSO. 


■ FCHDSg ggrl (iw.mb) 

The ,r, P wt 0 lurla the Frtlure that ftkm charartre* typed at thr cnnKdfc 
Character* typ«l *.|| be heard by ]X)GO, but will net ippcar tn hare beer typed (the console look. 
Jcpd wilrw Other charmlert ere heing out putted to the e*n«k), Etcepl for diirwtrn being 
typed in, no prmieng is supposed 0 1 , PRINT, .C7Y0, etc. „,l& still set normally). .ECH054J 

i. refctr-res normal mode. 


ED I T inmrjij-rirrduri'- 

ED anmryjnpr 


fa witch J 


Thf procedure nam-ed » designate) lor editing Bird editing mode in nnlnrrii, The 
prompt character for editing mode, at for defining a prnrtdure is tbe P ratbtf than the 7 that 
indicate* CtOtd lien mndo. To switch I>rf editing mndn I whew, done editing the prertdu-re or lu a^nid 
unwanted Kidn-rifirul’type EM]. EfljT quotes Ht input. S TC PKlMTTTVRS WHICH OUOTE 
THEI1 ] N 1 PIIT5 in the append it.. 


EDI Jircon ti fflAcr 

EDJ T LINE Itn/iFiji oifirr 


lediting CWtlrTIHnd) 


Places line number Jjnenwmber of the procedure that it being edili-d In the edit 
hrffer -here it ran be manipulaLrd Wing the Kpe f .i*| editing cnntTtd eWlrttrl [see EDITTNC 

(-HAEIACTRRS in appendix It 


(editing command) 

tniihlrs the user to Edit the title of the procedure he k defining or editing. He 
may either uic the Kp^en] editing control characters or limply retype tbe tLtle. Dung this 
command is tbe Only way nf editing the title pf p procedure. 


Either r.rFinrn 

Outputs 'TRUE iF EITHER of the input, ate "TRUE, "FALSE il both in 
FALoE- The logical or. &o1h inputs must he or etaLoalc to "TRUE or "FALSE, 
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M»rrh It, 


& 


ELSE gfcwjjMtsgifaai (control wwi\ 

h? owd wtlli JF tanij THEN.I to illjw ah- B Hern I Lit ennrse of action le 
take place if the rmnijiiinfial ir. an IF-THEN pair it. "FALSE. 

7 HUCE "UEATHEfl "CLPUDY 

?lf sUEAlHER - "SUNNY PRINT "GOTO ELSE PRINT "TOUGH 

TDUGH 

? 


ErtPTVP swvrJorJut 


(operation] 


other wine- 


Outpi.it* "TRliE ]f the oreamcnL u tlie empty mt>n I or the empty liat, ’FALSE 


k^ileh! 1 

T-hlls LOCO yOu ire Finished editing Or defining n procedure. Switches uff 

■rditiflf mmk 


--'-'AL t hi< tfant (apruii *n!i 

Out pule TRUE if ihil anil I hat are FifilB; Or evaluate to the Rame lhi*Vf. 

?PR[NT EQUAL 2 Uf Z-l 
TRUE 

?JF EQUAL 'BOY "GIRL PR p Hrfl! ELSE BELL 
7 f hn!l rtrifl 91 yeor console 

See rection on INFIX 0FHRATQR5 m appendix. 


ERASE pnocndiinrnn mettrp t uJj/ier (rnm-iiand: 

FP jjrncedirrcpn fttfnrmodifif.r 

Erases the procedure from workspace. A priced art may nut hr craned while It 
tS ln:mf crimed cir defined. ERASE quotes kit input. See PRIMITIVES WHICH QUOTE THEIR. 
INPUTS jn the appcndis. ERASE C-itl be followed by a. modifier ink-Lead of a pruordare n.anie h in 
which eatr it a r.lr, accordingly. in ill cases, either ERASE dt EP may lie UFrd Hire* Cite* (ESP, 
ERI . and EfflLi m-Oy be abhrni"aLrd e*en further. 


^ Icommandj 

Ertses cenrylhilif m WOffcipfee eieept fer BUAIed prOccdarfit. This rominaTnl 
tkarn Ihfc stark, (hat it, stop?- the eirc.ist.nn of ary following instructions eti the tame line or in 
the same procedure, eren jf the procedure it buried. ]l canrmt be executed in edit mode. 
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ARRAY arruyhfl ntf 


IcOrnm-lnd.l 


ER ARflAVS 

Ertoes all arrayc. 


'.r im min H) 


Eft aURY fnwf Jitffngntg r^mmamj: 

lldburics the named procedure; If procedure my n\ t jk ALL* thus unburiei ill 
™ ™* * rf1tr 14 P™*'*™* 11 V™ lr f I* Anbury a procedure lhat MIEtH but pi nOl buried. 

er bury quote* iti input, s« primitives which quote their inputs !n the appends 


IL F lb E f' fFl " ,h * ,f (file MTmnandJ 

DELETE: filrnnmp 

Ensra the file from !ht diet. Thin dm* net affect your WOfknpaee. 


! Ntr otnmrriJ n-d 1 


E H ]NDEK IbiJrxnajnc 

E!R] ind^rno-jne 

□ElE TE (NOEM inJl»rtipnir 

[ ^ E iffdirinnm* fre*i the brinrih of the filing lire ynij jrt Bitting 

on if that mdes contains m> filet. See F]LE for nwirc dctflilk. 


m. linrnyin^ fit 


EH_LJHb ^InnnEijnJier 

Stmop™ that line frnm the procedure you ore in. 


(editing command) 


ER HAnE mmw Wmand) 

Rrnnpvfs the global inr^Bblt nurne from the workspace. 


E R tW| E | IcmnMt) 

Erast* ill global variable* CHaimnE*! From the wnrl space, 


Eft PROCEDURES fc** A) 

Et^^Ck all unburitd procedures from the workspace, but leartt finable.! and 

arrays, untouched. 


ER STEP gror-fMlItironnit ir (neildi) 

Lin'STEPs thy procedure fblit do#i not erase anything eiit.] If ALL is the 
pnHmfamMJft*, ibis unSTEPt all STEPH procedures. You emmot unSfEP a 5TEP|Htd prortdurt 
whilo it rs riinuing '.Or during a FALSE in its running! but no error is encountered if you try. Tbe 
t4 5T EP likes effect after ibt procedure Kop l ER STEP tfuolti ita input 5« PRIMITIVES 
WHICH QUOTE THEIR INPUTS in ibt appendia. 




















Lt.*:n [.loss ary 


Mareh JZ. ]ff?F 


w 


ER TRACE 


riwiidi) 


IruIRflCEfi Lhe TH^tdorc, As with EH STEP* Eft TRACE ALU worlu but 
« ahat'e a pnxJPiW cannot be irnTRACEd whilr iL i 5 runn.nf, ER TRADE quoin ,U input, S- 
PRl.-VfiTIVECS WHICH QUOTE THEJft INPUTS ,n the - Ppo ^ ’ P ^ 


[eperalhwj 

J| modi* ar. ERSET procure, EflBR* output* I ,| the rHBr ,^ e %mt 

inwrru|>tfrd by pepsin? -X, -1 if It *« inlem, p Led by pi-essins- A ?, D if ,f W 1 I inlrrr lifted by an 
error ronri :iion.. 


ERCLP 


F.rri>r dear. Undoes Lhe effect of ERSET. 


llwiLr.hl 


ERU1N 


ioperaLnn) 

Out t»«]tR tilc procedure line number ID which ihe lait cj-fOr frccurrod, Thli 
niiijiihifi rt if the list error wa* , top Le-el E * r(ir ar lf Ll ^trrsd j«t .. . procedure .» being 
meahnrt [the title Iim it considered line 0), 


ERLQC 


foperitiari) 

fjuiputs tile locilrnr in the eompulEr^ Cffra it whieb tbe- toll errtn- occurred. 


(operatic) 

H OrUpul^ 4 faiHy reasonable ahkenated nirne *1 the last error EanmpW 

U01. - used by logo, -FNF * file not found, "HNM - bat no mK aoin f , The best way In find o d | 
the (lame of a partrniilar error it in (Titrate the error find then look at the ERNAI1, 

no LEARNERMm 
^10 OUTPUT ERHAh 

>eno 

UEARNERNiUns DEFINED 
?EflSET LEARNESNAnS 
?6 
LJTD 

wdhing 

H4N 

■J 


ERNIJM 


da you?) 


ft pcntlOfl) 

Outputs the number of lhe Jail error. iBut you don’t reaf| T n.nnt to know thdl. 
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ERPfi'O (operatienj 

Ouljiijl* the nafn? sf the procedure Itt which Iht Iasi rrtOT efcurrEd. ERPHO 
full |iill< (hr rmply word IF lh* last enor mj< nL top In^eL 

ERPET fjnr’nu.mher Icnrnmand) 

When UH-ll in Jr EHSET procedure ERflET rtLurnS taeCUtiOn to lint linintefllhj' 

of the pfnredurr ip which 'hr last error ■nrcurrr't. 

ERSET pr-or-r Jurrjnrme (aw itch} 

Causes the ii imr I pt-OCfdiJ re |J) |ir f troutcd "V-rricvrF on error I nr h i rik. } occurs. 
If the procedure dort n-SL riutnul fare OUTPUT), LOCO fi«E» up (he trrtJT sage until all 
eufrftnl!l]p running prorcrSu fes ha^e stepped and then prints EKc message fthc l-asl rtCSBagt if mere 
than ene error is cneoijnlnredk [f Lhe ER5ET procedure docs rill (put, ihr output is printed instead 
pf the normal error message. System hug errors and Lhe error rt NSE. Im> Storage leftl ramnnl he 
overridden Hyi ER5ET, Ff an error Ie cneotan(-crcif uiithin the procedure that has been ERSET, 
ERCLR is nyrruted. 


ERTDK 'lotMriliOn^ 

Outputs the number of the LeVnn in the line in which [he prf*rOU" rra-nr 
occurred. If you are verted in the mvEttrim. of the LXXlO craluator this might he usefu.1 tp yott. 

,EKAMI ME -rareflJrfrrss (statu* comm and) 

Prints the contents (Detilj dT rornod'dreas ?n Lhe format, eoreWrerp/ennlwnfI. 

FIUE fttvnttm* (modified 

Uso.l in es press, pm I.Ve TO FILE "lift 1 L or EH FILE "GARBAGE t* indicale 

that the reunmand applies Lo a Tile and nnt Lo snme thing in your workspace. 

GENERAL INFORMATION ABOUT THE FILING SYSTEM. 

All filet must he dot-cdl helnre any ether file-referencing cflmands esm he 
ei dc uteri. The file referencing rtmin-indl art: . OPENA, ,OP£tlR, r OFFS►*. CfiINDEX, 
DELETE, DELETE INDEX, ER FILE, EH INDEX, EFIF, EHI, LDGlN, flAtL, PO FILE, FO 
IHCEX, FD TREE, PDF, P03, READ. SETINPEK, and. USE, Of these, only the first dirt* 

leave files irpen (to ho dnsed hjf . DL05EF.! It is worth remCmLenlig that when erreuting direet 
etunmamk from a file, none of (here commands can reference annther file while the fife they are 
being esecutnd from remains open. .FELER tf«M an n lint file when it tries to read line tl*I. 
Inputs for a I fiir-rel errneing cnmmanrU that take inputs ierccpl LUG I S') can crihcr he words, in 
which case they refer to the suhordinatc file -or indflt, or lists, rn which ease al.1 hut USE and 
MAIL interpret the list as a t.rrr beginning with the nesL sulioiii.naLe indoi (Or will thr rnot if the 
first list rlemmt is F i KED] , A] Bit, flr pull t i USE &n<5 MAIL hcgrit with b wsrr whn*e name 
must be Ehe Firs: element of the fiat. -See TREE for more infotmatiop ohont the stiucture -of the 
filing system. 
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■ FltEO f-nprraLioh) 

Oltpul* 'TRUE if a file it currently upen and "FALSE if no fife in open. 


^II-EP Hit (fj|g cornmired] 

Wrilffl id arfumcnl ;n a Jilt; npened by .ClPtNU or .DPENA cammanrti. Llk* 
Ff^tbrTiof irtlif J flit. IE no rjIn ik ppen for ^ritrn^, rFfLEP rauset an error, See REQUEST and 

TEKT for riamplr^ of une, 


+F[LER (file thprruuofi) 

Drat;* onr line nut nf a fib Ehai bars been opened! by -UPFWft fbe^snfline nl the 
beginning aurl wnrkurp sequentially Lhrbufh the file- in each Euocesspre uif while lhe file is open) 
and filUpillF Ibal line as a Jill. ILike REQUEST, but from a file.) When no file i-a openodj for 
reading, .FILER causrs an err&F. 


F[R~5T tpopjoefirf ieperiliunl 

E~ ir.tirdtirlixi 

Tf Llin input it a lifi(, FIRST boLputi the fbrnl element of the liftt, rthich »Piiy he 
ft wnrij or a li-st ilwlf. ItMila BUTF[RST which mutt bittpial a bit Jf Hi inpdl w a* u non-empty 
KlkI.) If Lire inpul in a word iOF number^ FIRST ontpulK the f tEl cVtriClW of the word, S#e aLm 

LAST, BUTFfRST and OUTLAST, 

TPMNT FIRST 037 
6 

TPRINT FIRST "ALPHABET 

A 

7FPRENT F 0F [[ONE 1) [TOO 21 [THREE 33) 

[7UD 21 


FQRUAHQ dtoww (turtle «m*uiid;i 

PU dtjtlnn-rc 

Telil Lhe fiber or display turtlr to mnvr ahead diilftnc-f. 


FRRItiT wgrJarfiJt [c4rririlrd) 

LikeFR]frlT except (hat it alib print! lhe nut bids hnc.krts of a li±L 

7FPR1KT [THTS LOWS LIKE A LIST] 

[THIS LOOKS LIKE A LIST] 

TPflfNT [BUT HUT THIS) 

BUT NOT THIS 

-p tanl*u*d zl p*%w 
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rgnhruwd H'IHt Ifil !»■*" ppq | g| 5(k number i>lP< u 1 k in which fiS-E tl FPRINTi 

wj 1 .Ii no spiers ImHw^Ch inpu<*F- 

?( FPRINT "A "B TC3 IDT IE If Gil I 
ABIC! CO EE EF Gil 

?( PRINT "A ”3 (CJ IP1 EE tF El] ) 

ABCGE EF Gl 
7 


Sw PR I NT a'lfio. 


PFUT hWrJjr/»E ll'il federation) 

Creates and outputs a new lilt whose FIRST is HwVwfll! *i*d whose BUTFIRST 
in IlM. Lit t is ni>t dcFlnrytd. (Ompnrt: Ml is operation with LPUT t SENTENCE and LIST,) Tkri 
Opfriitiuni ean lake- a variable number oT inputs in which cJM a'.! Inal tin l#*t *Tf FPUT nnto fill. 

?FPft]MT FPUT “HOBO [ONTO A LIST] 

[HMD UNTO A U&TI 

7FPRENT ( FPUT H UORD 1AM) L1STJ ’ANflUDBP [ONTO A LIST] ) 

[UORO [AND LTST] AHOUpap PMTp A LIST! 

?FPRINT FPUT UlSn [ONTO LIST 1 
[[LIST] ONTO USD 

f TOUCH (TS-lurlEr Oper-aLiefi} 

Out plain "TRUE if the Eronl oE the much-sCniOr Lbtllt is tnuehinfl- someth iiif. 

Outputs "FALSE Clhcrwiit lake 3TOUCH, flTOUCH, and LTOUCH, 

♦ GCDLL Cwrwiinfl) 

Calls tht earbaen col lector. Ynu prnerally don't need. this p-inw t-he ge-rbige 
calirclor is raLher rdiiSrienIHHIA and wOrkfi whenever he IshcT) sent the need anyway. 

CET ajyftTflftistr iJtrffv [operation] 

OuLpulK ennirntr of the cell tpecifred by ind-f* in *n array previaully defined 
by DEFAT!- Lihll DEFAR, this (wmmirid rijqui.rpfi p.i i nn Ln es.es Ll mars thin One iinde* in needed (i.t f 
if thn array in 1^- Dr thrce-iliincniiOnal'!. 


CO line nil m.hrT fflow} 

Used m a procedure 1e transfer control to that- line uf thn procedure. 


CQDDBYE (cffirnitand} 

Fl-intS nut A swnct jhcmjer ind then meculei; HELLO, 
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GREATER tfiMtuitri iihninujti lepetatjon) 

f.lIIp .1 L< H TRUE if [Piipmi.ih it numerically GREATER than I An.inu.rn.. OlherwiH! 
rM I c fn! IF- "FALSE., ft IK 311 errur if either input dm* n<U evaluate |r, 1 number, S« section on 
INFIX OPERATORS in apprnrlit. 


. QJW u.ii’rnjtrn: (v ici n ils osminjrcH j 

Flush** the wnrhEpaet in') frees the cijnsnle eF uttr number Like 

having 1 h, hI user type 1 G0QD9T’L sind utcful in st(u-jEioru where hr -rjnnnL rlo that Nut to be used 
wdiiout I hr I. u r |j C l’e. knew led pre ard consent 

■ HALT (status command) 

Stops 1,000 by halting the CMnpu(er. 

HEADING (display operation) 

Outputs the heading of the display (-utile G.*u, tba direction it is- f-ieinjt) in 
dnjereus. When Iht (utile it facing North (itt tint directly alter the HDPIE or C5 to mm an da)., III 
heading in 0. 

HELLO Iccmmand! 

3nitiali7.es the wnrkspacc of thr rntisr-lt you are using by nrHsmp absolutely 
everything fmm it. ^'hitevtr devices may have been -.n use at that console le.f., display, mutts 
hex, liiTlIeJ are released fnr use by others. lisr HELLfl t-r, clear nuL unwanted fiarhagn from the 
workspace you are about (u uie. El n also good house keeping to say HELLO when you leave, but 
Lt this offneds ynur epiiss of order, plcwe iiy K3DDBYE, 

HERE (display operation} 

On pun a list of 3 elrmantf, Lhe XCGR,. YCDR and HEADING of the display 
tunic, Exactly equivalent in ! SENTENCE XDOR TOR HEADING 3, 


HI DF TURTLE Id i*p lay command ) 

H2 

This makes (be lna.n£uLlr display turtle irr*r m bl h. 1( continues (0 behave at it 
did when you could stir it ■ - in particular, il nunLtours In leave a track. If ynu riisn’t want to srt 
the turtle track, type PENLP. 


HI SE-FEED Jirm'rcnnm apcfJ (switch] 

Sets the rcmpistnr |mc speed of rierdirnnum tn jpirn-d. See- “’"'SFEED for uelailt. 


HUME Iduplay commarul) 

Sets the display turtle ;iL "home." i.e at cnardrEsatcs lOjO! and head. in g north. 
This is equivalent to SETTLTITLE I? & If] + 
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iz. iy?s 


IF TntF J e-eniine Cconirdl word? 

]F demands only tins input TnrF which must cTaluate to "TRUE or "FALSE. 
II! iHe input e-rfil ual ns La "TRUE. I hr res! cT the sinn (i-.e,. lognfflie? il tseculnd. If TtrrF einlnfilrfi 
Ln "FALSE, 4he reM of Lhc linn (uf <u fin opLifrnfil ELSE! is if nOred. 

TD REACH 

10 [F FTQUCH THEM TOUT 5 STOP ELBE FOR HARD 10 

20 CO 10 

END 

Sec ELSE. EQUAL and THEM fat- ciaittplefi of th« ups of IF. 

IFFALSE fngpfinp I control word) 

3 F F fflgoffrnfl 

Exoruics the fnjyofi.n-r if llin rnsalt of tii-e most riceiii (local? TEST *fii ‘'FALSE. 
Hmce rCFil I fit nf TEST fiif only atOrtid locally wilhin fi proved aft, i-KsR control word always- CLttUlfl 
it*, linn at top Inecl. 


JFTRUE fjn j-niinn- {control word? 

1 FT fujoJitti* 

Eire.Utns lo#oEiJifi jf the snsu’ll af thn pmv:nus (local? TEST was ' TRUE. 


i_L!HE (operation) 

Outputs, AS fi list, the I fist liirn- typed to it the totiiole. 


] NDEH finrfitriHt-mf > (mndhfinr) 

List'd in esprtssitMis tuth as ER TNDEX ""USELESS3OX Or PD INDEX to indicate 

that Ll is arc iudo* and not Something in yrcur work space that yuu art reletting to. Bee FILE for 
more del fill t. 

INTEGER /poiittiiunt (operation) 

I NT jTjooi ntpti m 

OntpuLs iht integer pari of ih* floating point mirnlior /poiniimjft, The input 
-pan ho in decimal or ripormtial form. 

LATTPGFF (turtle awitdi) 

Turttt the Light on the fioor turtle off. 


LAUPDH 


._a,n-H the EloorturtLe's light turns on. 


I turtle switch? 
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LAST gwiVorfLu (opciatiftn) 

L tcrrdprltfi 

]f the input it 3 list, LAST outputs ihe last element of the |ic-t-, which hij he a 
wO-r<t ttr a It5l itttlf. If [hn input it a wtird for n'.i.nhrrl, LAST ijuIjuiU the LuE character of the 

word, Analogous to FIRSTSm al» FIRST + RUTFIRST and BUTLAST. 


LEFT rfegrwj 


(turtle fc-miranHJ 

Cb ■ISO* the f,wr or display turtle to rotate degrirni to the Jeft, 


LCjO iftiai t hFit rhnlnutra topCrfC i-un I 

Output* ’’TRUE if ihi ifi.'i i7i i«. numerically LESS thsn lAatnum. GtherwLfe 
outputs FALSE* )t ia an- error if nithnr ipput does hot evaluate tn ■ number, See ■reli-on or 

Infix operators j-n appendix. 


LF' j _ (i>per»tieh) 

Outputs a nunbet which telle "how many procedures deep 1 * the current 
rmuiw) i*. S-iner te^els arc thnuffhi. of at deplh [procedures rail fubpr-ncctluitef) snonlk-r k*e] 
n umbers ere hiffhcr )rvrT6, Top level it level 0, conviriatld k-ve), when ran prrcrdiire if riinninff s nij 
instructions rnmr r)srfct|y from the user. Fnr esampk, 

?FflHiT teva 

fl 

?TQ UHAfl 

*10 PRINT LEVEL 

>2$ UHAft 

>END 

LJhAM DEFINED 

7LHAT1 

1 

2 

3 

IrteJ 


L] GHT (Iiff ht-turile operation) 

The OpersI ion L] DHT outputs a Ti limber (0 IhrOufh 63) indicating the arnninE gf 
IiffhL ifnsed by the ciyc of (he Ilffhi-tcJ-tlfe Ailt, the name '’LIGHT if unde rt toed in the MrramvUnJ 
■ CLOSE "LI DHT, which rcleasct the light-turtle. 


LI HE finoitorit [mod fieri 

Used in esprcstioM fihe ERASE LINE 20, PD LINE 40, nr EE)[T LINE 131, 

to rndicBLe Ihal the common J applies to a hne of a procedure and pot snfnefhing in ynut worhipaec, 
WsLhiml the word TIME,* *F Course, each of the nr Ji I-Off I out a bo** wfruld an ertam 

me-ssaffe ami 10 error. 
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LIST thing! lopei-atiou) 

Outputs a. li»n-rlcmrnt till whom elements am tiling J and '.whieh m *y b* 

wotds, rttimbnjs at lasts tliep1*eWs), hBfpKt irtly. LIST tan icrtfl On,* infill or tr\6t* than two 

inputs if Mlrtmuidf’il by partnthesn. For example: 

7FPRCNT ( LIST ( LIST "A 16] *C ) I 
C t h l B ] C I I 

7 

Alsn fflijijiarp- this n-peiraLmn hi ill FPUT, L^UT anil SENTENCE. 


LI 5fp tJilttg l.n pe-ra t ion I 

Outputs "TRUE iT tAin# is t list, and "FALSE etherwiw, 

LOCAL unntff (eoihmHnd) 

In a procedure, this enmmand causes (hn sropr of nnmii Ed bn local Iu Ihe 
pr«tdnm fi-C-, tHr name is utliSc-kited OtiUide if the procedure)'. 

LOGIN ftitfttr (fil-c (ininmatid) 

Thin (elk tTia PyS-lfTtl who yOu art lit hi zb information it u-s-ud by Ihe PA. EL and 
PEEK commands}!, Ubts .nemo's INDEX of fitra (if Ikr URI has already SJiftlFi-cd thn correct disk}, 
Ftatch-t-F for an file named r TN[T iti that index and pi'rftmii ill commands written into lllf filft (if 
il ptisL'-), and then Searches for a file named "NAIL, asks ike ilect if he withes Lhal fil* lo b# 
printrd out and dune sr> i£ the uerr typCE V, 


L 3 NEFB T NT filrntrmr (cortnianHI) 

LP filrrinihr 

Caua^i ike finejuriPier i* print out rA* aimed fit*. 

LPLIT ftri (frpOrlliOn) 

C'.rraies and ouLputs b new list whopc LAST if- twndorlrri and whose 6 UTLAST ii 
JitC. Lis! ill uuL destroyed. rCnmpare th.it. npr ration with FPUT,. SENTENCE n*d LIST-) Thil 
opcral lOh fir Lake a variable number of inputs in which ease all but the IjeL are LPUT Onto /t-fl. 

LTOUCH (TS-lurtle operation) 

Outputs ' TRUE if the Inti. i>f tkp touch-sen so i Liurt'ir is iruchinp sometlhLrj. 
Outputs "FALSE other" ke. Like f TtJUCH h RTQJCH,, and BTOUCR. 

PA IL Jin nr (file toneertgrid) 

Crcatrs for appends tel a file called "NAIL in 3NPEK of file*. (See 

LOGTN fop an eiplanatiem of that File,] The computer revpondi in this command by typing 
armw. Anything typi’d at rhe console at Lhis time is regarded as n^ail to be F^t- To rnd the 
mC**-fljr<:,. the user types a line which contains only a simple period (.) followed by a furnace return. 
Tf the usrr :s logged In, 0A1L will identify him Lo the recipient of the mail file- If ike input to 
NAJL l& a Ltoe beginning -With- -i username, the HAIL file will be created in the specified aobindoi!. 
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r._wk_ ttamr I fling 


AssifnK the namr ito-nta to the thing ihinj 

?PRINT "Hi.AGE 
m\ AGE 

7PRINT :HV r AGE 
"NY, AGE HAS NO VAUE 
?ttAKE "ItV.ACe S 
'’PRINT "MV.AGE 
rtv.AGS 

?PR[NT iirt>H0E 

S 

T> 


.t ''ira ma.nrl.1 


ns [.FAR 


Cl tin tin; huf r Kiaf f-cr. 


(mucic command) 


HLEN f , . . 

- tfttlitir reprrjilish] 

unTC r I WlJtp,tlt l " C °f * fes \trttg**l T(ii« haded in. thfl tnuitcc buffer in 

MU It FOr explanation of uftile. 


unit*. See 


MUCTHL voitetp**, fawiiefc) 

i t l « a number, the Tim digit of which F.p*afi*« the TflitH to 

play from and I he uttxri of whirl, specifies the twcci to hud Msmding to ike fell owing table. 


DIGIT FTRSTDICIT 

0 play niin(r 

I piay 3 

S pta,X3 

3 Play all ___^ _ 

Vfiic^-F are SDjJfd Id cyclic ord bit aril played ilmeliiiteoufly Ik timing immediately after the l..t 
Es peeled VQttt ia loaded 


sEoowDDicrr 

load ft r t, 2, 3 
had j r 1, 3 
load 2, 3 
load 3 


hUTVO putf,! pilrf z [««,* eotmwtJl 

Actually, ftUTVD tahet a rartabk number of snputt (rmfiiiring parentheses if the 
number -»F inputs i* «mt (Ilc i r two) Bn J loads the pitchr* aequort.j]| F into the mu.ic boi 
tlUTYD^ xh lfcf ^ flUCTFL. Regards^ oT the format specified., four IUccckki re 

foklowc 


mi two mputE cad, are oquiialeut to eight with one input each, «■ one with *rren input. 
, hy a " *«•» «"*■ W»l lopiru are -28 Lhrough 3S include, eitojft for -zs ^h.d. i. u 
*pco.a, eomrel diandor. fitehot {no,™ Chromatically beginning tw, Oclarei below m.udle C 

L™" j Lu ^ lhr * B tt,ilcl ' J2IL Mlddl * C « P^h Cl Tbr potorarmr aiumd, 

BOOM and S5H are, -2.T and -2^ rotpectiTely, and a alienee it -28. 


MUUA3T eri mica cfC 


ha*. stopped hejfre contir lime 


Imotic COfnrnind) 

OaiiBCK ycur program to wOl ortr f «air Mths at a iecoitd alter mueie output 
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ny&PEEG JfrwjipwJ (switch) 

SrU thr litre sp-ne-d of yoor Own console In lin*tp*eJ. H PURC-LR sets 
Ehin K hark 6ft tJm dtflult spw-d, 3ffl} BAUD JlYSffiEO 7). DAT A PCM NT console* CM aL 300 

HftEJD run well Jt Lhf upjtc Imcspncd ai tH« Other consoles, hut iin ]in IeL 1ft J4C151 BAI'D if 

RVSPEED il iF fim 


NAME pm mg [mad if iff} 

Mari) in eapmssiftni. like Efl NAPE name hji PO NAME iisniii Is ind'ClIe that 
■yftU arc Trlot-ring ift ft namr and no! a procedure. 


buffi's (n»i>8 ifier) 

Plural of NAME, PD NAMES or EP WALlES refers ift all naimr-s in ^-aur 

workspace. 


mf&W (display fwitch) 

C Joses tin; un-ipe currently rm the Fnreen not to lit- pari of swbKrepirnf SNAP*. 
Also «lfi ike Elarlinf location of sI!hf.(njutnI SffAPs Id tlvc mrtCftt pOillion of [lie turtle rillwr 
than to flh,O.I. See akoQIEiPLAV and EMAP< 


1 1 : ' (ope rat ion) 

OoLpuls the i|Til*lb*t‘ ol free nodes in yeut ^OrliJrJce. If you want to know ho* 
many nodes you REALLY Have, call ike: firhajli' ullttUr first and. typo only One line, for ns ample: 

7.GCDLL PR ,NUDES 
22-86 
? 


NDD!SPLAY 

Turns off and releases the display. 


(twi !rh,l 


NQhllS-lC 


Turn*, off and relfBSes ihe mi|*ir bos. 


(switehl 


NCPLOTTER 

Tums off and releases the plotter 


(switch) 


^Lz_ T’arf I ■> p-; - r =3t ion! 

Outputs rPUE if [he input, Fnrf || (Orerelna6.es Le) "FALSE *ttd OMlntll* 
H FALSE if the input is TRUE. 
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Mar c h ta, trrs 


NOTW 


fs-N-jl tl 1 ) 

Farqrd NO TBOX* l his det-Uru ytya irf noi c TRQX Sit TBifX. 


WTE pitrh Jurminn ( musie command) 

ni3,L(L ^ mkiiic inln ^ bl|frtr f" 1 ”* may tiler be played by 

JILI-Rf Lht ™nirnand R11, Pitchr K art number^ cfcramitfcally from -34 to J5 *ilh G hemp middle 
I here arc akn- three xperial furhus": 

- 2 H- rt a si'lcnrc t'rttl") 

-£7 i* ihc |irrru<* ion rflund "boom" 

■-2S ix ihr prreasxioi] Miund "xxk" 

-15 if nut a va|ji| pi Lob 

t fl " J t21 -1'^ Eieh - I/@ second Ur if MVOICES 4 ■*** used. 

1 L ( ’ r Ns0I CES.) ff durnJtnn iaG, NOTE (derates ™uhu>JT, If tl 3* u iht tonnnand generate* a role 
S umt long, rr Juralion ,t greater Lhan I, the rote generated n (fixation - J unit* Iwi* folnwej 
by 1 unit of rrH 1*0 that Hie mump will not tHiund "tlurred - }. If u -1* or -2? h NOTE 

(OhOratea a 1 unit pRirugMWi tfliiirJ followed by rfarttiaa) - | iimH of ijlnrre, 


Nt) TURTLE 


(xwiteh! 


Turrit off and "Ie!cdres any floor lurllrs that you art control | j np, 


NDURAJP 


IM, 


Mixplty EWileb) 

Totk Lhe computer not In allow Iht display turtle In K c out of bound*, Sw 


NUI1BERP mntit 


(operation} 

i.Jutputc. "TRUE if input ia a number amt "FALSE -alherwiiei 


MVQIEES fmutit twitch) 

Sptnfirx the number of ™iet? to which mime will later hr tent (utmg VQJCE to 
indiratr wh.th Moire now" Inf NOTE to gen*rat* the mnl.t], When OULp U Uin fi from the Imil.t: 
bnUvi lr, the hnuSir hoi, the mutic system normally miglltploxet amnnf four -Oice*, hut it if 
po^ible, u*m* NYDfCES (O use only one Or two ™jf«, NV01{£5 1 outfit only to Moice ] <*nd, 
Irlion played, play* onLy from uoirt 1J. NVpfCES 2 Output to xoirti I and 2. NVDECES 4 j| the 

rnrmal mode, Since the matjc hni i( feJ at a cnnxtanl rafetr, ffYDfCES 1 c3u«i the banc unit O-f 

hr iK lan|f 3 * '' fll ‘ hn4] iB,t WV01CES 2 cduf» the duraiear to be 1/2 at lour, 

NYUiCtS 3 it not a vahd stale. 
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■OPENA yiJ^ttrtPit* (file cummjndl 1 

t>[W|n. i file far appending VLtfi .FILER — 'rliBttMtf war in the film reminii 
ami yew add new Fluff at the end. (If no file by Lhil namr caittrJ, nnr ii creati-d ) Qn*e file will) 
• CLUF£F t.r r.TC- leaving yom eanunlr nr H£LLDifl£ ar film I nit. nprn Jar writing art Nu*hfif whffl 
ytiur wOrVepanc gom ,<■■ jv. See FfLE f[>T mure ilul a i':S. 


, QPENF /ifrmimp 

Opens ,1 f ile f-nr ri'ja np with 


(file j-rcmiiianr|) 

.FILER -d-pe-relnm. See FILE Fnr more detail*. 


tQPFNU fJIfiltrlhe [file cammimij 

Opens a file for wauling villi .F3LEP — if the file already e*i*lF ynn wilt be 
tiOlifird and a*bnrl if ynu wish the c^nlcnt? to *1 wj>|h ihe cnmnunrl URI TE. S« FILE 

for mi:n: ilrLaik. 


OUTPUT h^u^ihw (fl-ow operolitm) 

DF ichizirurr 

UKrd tn makf procedure* operiLkm instead of cnmnunrls, OUTPUT [ill* the 

proredurr In k lop end nu-Cpul uAnfcunr. 

?TQ DOUBLE iK 
>1B DP UIDRP tX iK 
>EUCl 

DOUBLE DEFINE^ 

7PRINT DOUBLE DOUBLE h Hfl 

rlAHAHARA 

J 

A nte in teterthe p reef'd u re i. Nolrte lint -3d especially. 

?T0 rtrBERP tITE tl fLIST 
>10 IF EMPIYP (LIST DP "FALSE 
>20 !F :ITEM - F :LIST QP N TPlJE 
>30 DP HEMBERP 11 TEH BF tLIST 
>EtO 

npreFFiP oef[meo 
? 

PAUSE [command) 

H'htn erecultd in a procedure*:1 ciuses a pause tit the procedure during which 
the usee may ntecule any e-ommandi he wkhtt. To resume the rsreutter of ihr preteJui-e 
>.h-c,':inninf on thr nest line after the PAUSE regardless nl the Location of that. eohim-flod nn thn 

pre ulcus line) the tiser us*'- the CONTINUE rerrmtani, 
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PEEK 


, (ewnotaudl' 

FrmLt syKlnm information (wh-fl'l lufjcd in and wha! dnricer Art uied], 


PEEING 


(command! 


Print* devirn mafe infoi-matieri only. 


PEIfflOUN 

FO 


(turtle riimm>"i>3J 

AI if"" S the floor or dsiplay turtln to draw i linn whon it ifiotts nnil. 


FENP 


(tart In operation! 

Output* "TRUE if the port ie down (mady In li-aee) and "FALSE otherwise, 


FEHJP 

PU 


(tu rt In c.rinrr a n H .1 

FaiisrF- the fl-Mr Or -Jihplay turtle not to draw a line when il mofc* neit. 


PLOTTER (piottnr iwitcji} 

flirrutnd as; a nomnand, PLOTTER ri iji c-e. appropriate turtle 

cfrnnin&nik to hr t-fnl Io tlh-e plotter fnr execution. IDisji'ay nnnmaiirk kH ie.h. cannot hn mncutnd h y 

Itir- plurttnr,. turh aF CLEARSCREEN,, MRiP + DISPLAY, eic. r wilt bn Ignored and will not vavtv an 
error.) PLditnr arfuncnl rarre i*. ini>rc restricted than 111e ditpJiy fahjje. AIfo, the name 
"PLOTTER it ithiierttood in the fiOmm-ind .CLOSE “PLOTTER, which rnlnasn* the plotter for ult 

hu others. Rnr also NOPLOTTER* 


pn (music nr mm and.i 

Cause* the output of preriant NOTE command* to be played on the music box. 
Thip alte draft ihc WtJtie buffer £0 that mutit mj*L be ronn mailed before bemf played again. 


PPM NT imdeftijn 


icormnind J 


PRINT* iL* input followed by i carriage return. IE ihn input .* (or CTilultOi Co) 
a hat, PRINT Hnn« not *bnw the nnt-sidn hrackcts. Sea FPRjffT for ciamjdi's of FRINTinjr of hits 
and utn of hwre than onft in pal. 


FP j i’JTQIJ T fjroc.n o ,'Hoprfflti J(/Jgf J (command] 

PQ f cro-rniJitrnoj.innitirmn'a'jjEnr) 

Prints the text of the named procedure on the eohtole. 31 no input i» specified, 
the ie(uull i* thn prnrnHiitre mnet recently (or currently heinf) defined ^r edited including 
propped til-fir i! rf.ned by reading in from a ftlf. PR(N - DUT quale* it* input. See P.RIM.ITI YES 
VH1CH QUOTE THEIR INPUTS in the append,!. PRINTOUT ean Ik followed by a modifier 

instead of a procedu rename cn which die it acL* accordingly. 
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PD ALL («innn#nd) 

Print* I he text r>T ail CtifiWied J procedure*,. all T.Sr»en, and the ip«lllC»tH» at 
all flrrayi; in tliiL order. 


PD AffHA V nrrYiytt*itiir. tcommanil.l 

PrinLs Lhe named array'i; s it and type. 

PD ARRAYS Icommandl 

Prims the site and! type of all un Trent ly defined arrays. 


PD f lUE /I'J ^hntrtc ffile rnmininil) 

PQF yiJVnnrrer 

PrinLs lilt entire rontenLfi a I thr fire. 


PQ INDEX {Die eemimanil) 

PD1 

Prints ike namet i>f all iUn tnil aubindicrt in the iocal indes. 


PQ LINE tinenu/nier (editing nnimnand.] 

POL_ Ji nrntunW 

I'nnu nut ilin specified lint 

PD WflES (command.) 

PrirtK Dial all currently Affined names and their walitrs, To prim the value nf 
one particular name, use FR. 


FD PnCCEDl.JnES 


leematj) 

Prints the led n \ all Iunitiirird| prncrdureR in ike workspace. 


PD TITLE leditm.c eii-mmaiid) 

PQT 

P rmLS the title uf the procedure currently hemp edited nr defined 


PQT5 (command) 

Prniti the titles of all [unbuned! procedure! in the werkf |*Occ line by line. 


PQ_^REE (file command) 

Prime the lire of the current indei. (See TEEEJ 
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PROCEDURE <™difi*r) 

UHirt -eith PD and ERASE Hi limit the comnundK to ptMdviH only. 

FBQOUCT in/nrti>^ iffd/Wtor (operation) 

PRDCUCT ttf /frjl/nrtnr and Itcondfarlar, S« secltnn an INFIX 

OPr-RAI 03tS in (be appendix. 


■ PURa - H r (command) 

I'at'rl in the hopefully rare nceatiOni when the TTY rnnlrflllef Of display 
controller M-r^i up. You mijjbt !ry [Sin if youT console jlk>»l y^u tr , t yj„. CS #r PD lffff, huL 
nOl display a turtle, Mare likely, ho^f^er, your display it. simply switched to a diElcrent ]nrt. 
Oil For help then. A|*d useful it nil TTTe txerpi the main wnide sewn to "freese u p“ while 
LtX7fi i* apparent still runmiufi, Thu command terete the p peed of all TTY linn te their normal 
spwd ami may net's * some user (especially One using a Datapmnt console), SO be careful, 


QQflriEFJY dftirJfijid jiMMr lope ration)' 

Outputs /divisnr. [f .hoik inputs are intfperl, this nuLpuLs the ihtegtr 

pari of the quotient, S« ecctinn im INFIX OPERATORS in [he appendix. 


RANDDfl 


Outputs a. ofif-difiL raridnn ifile.g't'r. 


(itperatitwii 


RgftQ filr^mr (File eummanA ) 

Repds the specified tile into the warbspate. See FILE tot m*re details. 


READPTR 


(power** nd!) 

Reaitn into the workspace from [lie paper tape reader, 


RELAY tZtinbirr jgrf (command) 

Srnds OcirJ to Lhe relay hot numbered IIbWhx. 


KEm.tNQE'ff dividend diriw (operation) 

0ttlputs rfiuidenif |V0E> diuijnr!. 5w section mi INFIX OPERATORS : n ihr 

appendix. 
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REQUEST fojwritjan) 

When Citralc'l. ibis Dp*ralmn wnli for J but to be typed in From ihr consulC. 
It Lh n n h'i i>i p ii I r- L h u I. linn as: j :ieL. Km *|si> TVF-ITL Th r PT^n p L chjiT-ac Lcr for a is < if 

noitimjf (ilM i ypr<1 si (be beginning of (he eurl-ent laflfl, but is DmiLLert j I lordlier if the 

r'e^ueFt ifi brj^iin in i.Ti■■ mi-ddle r>F ■ line. 

?T0 TAKEN0TES 
>10 .OPENA "NOTEBOOK 
>20 TYPE *T|TLEl*l 
>30 MAKE "A flEDUEST 
>AB .FILER SE DATE :A 
>50 MAKE "A BE0JE5T 

>60 IF REQUEST - t.l ,FILEP !***] ,CLOSEF STDF 
>70 , FT LEP :A 
>80 CD 5® 

>END 

TAKENOTES DEFINED 
7IAKENDTE? 

TITLE: MEnmwiDUM 

<TH]5 IS A HAY 

*T0 LEAVE HUC-TtAIL 

<AND OTHER NOTES TO YOURSELF 

t. 

?PQF 'NOTEBOOK 
75 1 U RANGDl HEAD 
PREVIOUS MESSAGES..» 

75 1 17 rtnORANDUII 

IH]5 IS A NAY 

TO LEAVE 8UG-MAJL 

AM3 OTHER NOTES YQ YOURSELF 

*** 

? 


RIGHT [turtle odmininl) F 

Cauie* the Out *r dispt&y tutlle tfr Tot.lt* 4#xr#t* bo the rifhl. 

R TOUCH (TS-turtle npi:raU j :in!' 

Outputs "TRUE if the rcphi of the touch-eeneer turtle >f tnucliirtf *onifrt1iimf. 
Output* "FALSE otherwise, Like FIQUCR, LTOUCH, mi BTQUCH. 


.RUG [»tllu* o*inrn-au<f F 

Shops 1/1GO by brcilmg out to MUG, Thi* Etop* EYERlfbmly,. hi don/t UM 1 it 
unless you know ■%h jL yua jr( de-mg. 
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RUN '.rdmmjnil or operation) 

ES alttalf* (he input « if «( hid bem typed at tbt efrniSilfr. HUN output* when it 
yit* uatrs an operation nurt does not when Lt cvpl intys 1 command, but noli: the fqllnwinj iprfdat 
SiEut LiOnS Iun:i F[) I T for mitre clarification!. 

7TfJ LJflTlL sCOJDttrON tACTION 
>10' ]f RUN jCONO)73QN &TQP 
>20 RUN :ACTION 
>3ff Of) Iff 
>ENd 

UNTIL DEFINED 

7LWT1L IF TOUCH) [FD 101 F moves TS-lilrile forward unli.1 jt louches someiltitnn 

RUN is -also IKfrssary for r-ii’rij 11 -im ®[ REDL^EsT s and the nrrijt|oi| of clnnpillcd TO, LU. ER, 

PD, SURV, STE^ nr TRftCE, Lli at is, the fOmmands which -quoin their :inpule, (Fsr?n PRIMITIVES 
WHICH QUOTE THt r lR INPUTS in the appendix..) None nf thi;i.i: will Jo [he right ihm# if ill 
input it 4 nanSe iir 4 pr*-ir r <|lire- whirh outputs a naMt I Of Csam-plt! 

?FH :A 

:A - ERASE LIHftT?? 

:A 1 BUKY ai™ tafcijp tti input iLlerally. 

PROCEDURE sA NOT HERE. 

?RUN 5£ 'HLflY :A t ft„ t this woi-kiF 

7 


SEND naorntun iruM -iflaO (ewWMnJl 

Prints '.word qt list) on cnnsc-le uirrnti.m for wails until the im«i i>f 

that rtmsoln i* not typing beforfl ACndiniff Hit meMj|jnJ 

SENTENCE tJiihjf lhing2 jape ration.) 

[T bc-Lh inputs arr lists., it itnnjfi iht; elements of the lwn together to make * 
sinffk Fit! and outputii Shat. IF cither input is not a lift, it firtl ehahges that input 1 9 a oft-e- 
elomnnl list and then proceeds as abflve, This- fl-pCratiOFi mi) accept other than twit inputs if 

surrounded hy pH tent hesfs. Gimp-are the Examples helun, wi tlh FPLJT #nj LIST reepeetivflly, 

7FRH1NT ( 9E *UDRD [AND LEST! ‘WJdUdRD [UJTH A LISTJ > 

EUORO AND LEST ANDUDRD U]TH A LIST! 

7FPRINT ( 5E ( 9E EA B) M C EO E) 3 3 
[A B C 0 E3 


SETflSEZB. hoJffj (command) 

UiCd far |jrubbing hnnrr asraysp^ wTmm needed, 'hi! CtimhMnll ttiUtltaSlM* 
your works pics; firsL fa:n|OR6 life F-Syitifl GCDDESYE) and it ihus to be used with tkoupht. Tw 
rn-mpnlc prU-p+rly, count nudes far escry array amf 1 podc fer cs-cry Cfitfy lit a pointer 

*rriy, 2 nudes for every entry in a flnatin^ nr irttCfer irriy, It li not necessary (and useless) t« 
use this unless the normal allocation cf flrrty space is insufficient. 3f yuu fire yourself loo much, 
ytut hep in <0 losn fnfiiltar riodfl «p*ee, beware. 
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Mirth il iy?s 


ST 


SETHEftOtNG degree; i’iLp.T'I a y romminri} 

S*l* thr lirjdinfi di the dirp'iy nr plotter turtle l# dejreet 


SET] NDEW fhJfrir-gjin! _ if-ile «mtlMr*H) 

SE I j in ^ntimf 

Snip, thn Hnfanil index to uidegcm.i'W. Nr* 3NOEH aim] FILE far mrtFt dnljili. 


SET TURTLE .iroiefi.il [display cmnnilTid) 

SETT irni^iM 

TTii' fi*t XtOiflltr mutl Hinlasri thtM elements in the tortnil y-poari 

heading _ and ihr nnmnund rrU. thr display nr platter tuitk'it nhnrnahouts irrardingly. 


„SETTV whic^ittfi* nnJue l command! 

S^tF tkin Timr and dale Ysriib(m fnr tlw T]ft »rtd DATE opr-raiinnE. iFhithuor 
ik a pi i]inlitir [run 0 ihrouijh 5 anil ipurTiei wnnndp, through peiri in ihll Elshifrn. L'eltte IB thn 
v-bIuf- yon want that variable irt In. 


5ETX x-r.anrd 


(rliKjdiy rnmmjin.Sl 

Mov« the e>t plotter turtle h-iTiianLaLly to the ipecified rt^rdiusUc, 


SETXY y-frMrj [display CtumBMndl 

Mom (hr display nr plotter tutl'sc bn the npecif'.ed LourJinalet. 


SETV yr.dord fdiipiay ciMnHiHn-d) 

M(p*ci ihe display nr plotter Inrll«- serlltally to the ipecifpeJ nordiiul^ 


■ 5 GDF (slaI nk awitdh} 

5eL Garbage Collet! Yiag w that all latter la removed the *cry instant it ii 
rrnalnrl. This slnwp. you ilcwr hnynTirl belief ini has little other Fllue 4iicOpl fot B-yitCm 
de-3i-ij.eeinjT. Cleared by , CGCF 

SMOWTUBTLE IdupSay comm-and) 

ST 

Causes the display turtle to at'pear. 


SIN 


Out puli thr sire uf dTejneet. 


(operation] 
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5NAP Cdwpfoy aperalh«tj 

• sn| in f t prPEf-inn MAKE SCHENAflE SNAP Is assip-n the specif i-rd name tfi <h^ 
current content* of the display sorern for Ifi fli-e oinlrn.ls since itie la*L NEUSNAPj. Once the name 
bdtn asFi|jnrd t DISPLAY iSOMENATIE can be tatrd 10 cause arnL'nm copy af tilt pielllfV ta 
*W*r, ilF location Tiein^ offret (rom the wi^mal by -hr amount that tho Lurll* if turrcnfcly offset 

fraifl lilt origin (usually (OyOj), hit »c NSSMflP], Similarly WIPE :S0nENM1E will T *lt 
cinpins f>F fS0MEHAM“ From (he display withtMtl otherwise alfortiup tin? content* ar the icrwn. 
SNAPe iinnOl 1 m; writi™ j-pto fitfE, 


■ SPftf It-witch) 

5el Frint Nodr-F, Flap fa that yt>u will he Laid hot inJin-y nodes you hire 
immediately alter each r.p-nnlanentJj oi evnlLed i;nrha(FT enl'iryt an. Cli-arui! by *CPNF 

SORT nmrthrr (epei-itimi) 

Output* the square root oF I lit mimher. 


5TARTD1 SPLAY Opr) [switch) 

Cr “hs a rd Initialiiei a dupfay. StARTDrBPLAY 0 it cftsentully the same as CS 
PD sT And STARTD] SPLAY 1 also allocates twice the usual display space (allows more fin£* eit the 
serren and mum snap* to bo created J, Existing- snaps ilo nol sui-tete through 5TARTDI SPLAY flhj 
l3u if- in 01-ror if used afterward- 


- ~ T h :t --S [stains switch) 

A binary s.w>(r:|| that un protects ill Fila-tut-proieeted wurdt. 

BTE 0, prcccidiifcngrnf Itwiich) 

Allows the u-tEr to monitor the execution u[ the spe-niOcd procedure Car all 
pro-red nt ns if proWureni] me it ALL) hy ]) printing a! (ht ni£r"j, console the inputs in- the 
p meed ore and its ouLpnis if snyj 2) allowing the user to apprcrc f reject or postpone each line of 
(he ptocoditrt by mF-penning with CARriige RETuth, CTHl G or CTRL Z After the machine type* 
thr Lipir. Carnage return Osecutei the line, CTRL G EtOJJi the execution entirely (hut docs nat 
unSI LP the prncedurc fnr Fub'C-qoent executions) and CTRL Z hol-dc everything in itt current 
R-tals and allow* the user te mEerpnsr uiheT eommiodE anti I he niches to canlinur (see CDWTIHUEl, 

To utiSfEP, use STEP prnosJLicenffjne, STEP ttooins, in input, PRIMITIVES WHICH 
QIXYTF THErR INPL^TS tn the ippmdi.. 


L ST 1- iswitch) 

SctE Trate flag te thinr cruft thit is ineoinprehensihle t* all but the elite. 

Cl pared hy +CTF 

STOP [Howl 

Inside A procedure iL steps the pTocrdure and return* control to the nest higher 
k*d. See alia ^AUSE and TOPLEYEL- 
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ETPflE orTnynonte rottrdM Item !rtinmanrl) 

As i>n DEFAR -and GET, iF ihe ai-riy is. mere thin omh?— dimc-fuf-i(MiaI, 5TDRE nJ 

■If; mjiiilr- must bt enclosed in pirrnlhrsrr. This t Lores ilnm al coonfi in omt™ 'n(. 


£?UTl J rt JjfJitfg leper alien) 

Outputs 1 he mffl of its inputs. ll can arcepl a farialik number oi in pm* if it j( 

pa rrn llh rsimil. 


SWITCH Furrliutti .uriir frnuiTt (operalien) 

Outputs "TRUE if switch h'lmhcc jiiii(iiJui.iim on hoi number borounl ll Oft and 
"FALSE Otherwise. Site ayprrihs for i diagram of the twildihai iwilcli numbers. 

S-YSFR menage {command) 

Ttrtt (ft print meSia^r* On everybody'* console, Wlitlfifi for irsrliTiduais to Finil-h 
typing at 1 h-:-ir non*Hr if necessary, 

TBPS. [twitch) 

Declares to (Ik cwnpslsr that you arc a Thornton Bos. The computer respond* 
by Osling you, One purl at a lime, wnal de-rices arc connect nil 10 what Tirol port*- Van respond, 
with the letters N, 11, T, C-* or P, which mean, mpctlnl; Null luo de-rice)* Mu tie, Turtle, 
Console-, anil Plotter. If you don't claim to ha*o a console on. any part the comjluler will knnw ynij 
are lytng and: will compel in. 

TEST TnrF (command I 

TEST runs itr input, which mutt evaluate Id 'TRUE or "FAd.SE Slid Fares the 
result iti a special place, local to the procedure ki whrch the teat was made, which can be road and 
used by IF TRUE and IFfALSEL The results remain unchanged until a subsequent TEST or until 

the locale ceases lo c-tiFt, 


TEXT pfcieerfurirnamc (operation) 

Outputs a list containing the tnl of the named procedure, Kach eleirvont of the 
Jin is a list cohtaininfr oim: line of the prcccditre, beginning with the title and not including the lino 
IEN01. The following prncedura illustrate a way of using TEXT to File procoditres in their proper 

I ( 5 m rn'.' pata.t 
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^r(im i[-bl pijti, nil'll lit' 1 -* TE^T! 


?TD FILETHEft ePLIST ! AIDS 

>10 JF EfFTYF J PL ESI PR "n^ONEtn STOP 

>20 MAKE H TEMP TEXT F sPLEST 

>30 HAVE "TDLENE F tTEMP 

>48 JF MEMBERP * > iTOUNE 

HAKE *PNAflE F SF tTOLINE 
HAKE *FLLEN L :TDLlNE 

else on 100 

>50 PUTAUAY iPNAME tFlLEN 
>100 PF EE i PWAI1E WQT F] LED] 

>110 FILETHEM BF iPLJSI 
>EN0 


f (lie roipmcnt it 


t srali* twt 
E grab* title l-ine 
l ik flip labeled? 
f Ji ri?rcd u ren imt 
! file name 

X if not labeled, skip it 


FILETHEM DEFINED 

?TD PUTAUAY 3PNfiME sF[LEN ! AIDS 

>10 ,DPENfl ;F|LEN 


>20 IF EMPTYP 3 TEMP GO 100 ! rnmcmbar [END} 

>30 .FILED F :TEMP 

>40 MAKE TEMP BF ; TEMP 

>5B CO 20 

>100 .FELEP [END! 

>110 j CL 05EF ! notify lew 

>120 PR f SE :Plwre IF I LED IN] UDRQ "" (FILEN > 

>END 

PUTAUAY DEFJNEO 
2P0TS 

TO MEMBERP :ITEM :L]ST 
TO FILETHEM sPLIST ! AIDS 
TO PLAYSCALE \ MUS[C 
TO PUTAUAY :PNAME tF[LEN f AJOS 
TO BKIU5CALE * 5CHEEWUS 
7FLLETHEM CONTENTS 
MEMBERP NOT FILED 
FILETHEM FILED IN “AEDS 
PLAYSOALE FILED IN "MUSIC 
PUTAUAY FILED IN "AIDS 
SHuUSCALE FILED IN "SCREENMU5 

? 


THEN Iho'ep worJ) 

IJnnerae^iry bltt Wt-ltion-jfly IttrlCliit separator between [he conditional cllnte 
el ah [F-lane- And Iho * 1 -rtl irnen L 10 be eiecuLed conditionally. See IF. 


THING mm* 


(oipe ration} 

Oulp'jLs Lh■; Ltimg associated with imrne, the Tilne asf,i pried to name. 
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THINGP nnnif ii?ptri( Km \ 

0«l|>vU '' TRUE if (here currently ex ikLk itm« (hir£ with the nirnt (tame ind 
outputs, "FAL5E otherwise. El ampin: 

??□ HI 

>10 ]f thiucp ''USEPwAnE go iae i d? i „ te d i<> «iif 

>20 LYPE IUHAT 15 YtUJR NAJIE^ttl ■ it H| infc- 
>30 rlAliE "USEANaHE REQUEST 
>40 RRENT "HI I SLOP 

>100 PR SE "HI, WORD :U5ERNANE *E I else yuil gretl her 
>ENO 

?tt] DEFINED 

3H] 

LlrtAT 15 YOUR NAPE? BOBBIE 

HU 

?HT E this timr, .1 already ktiawi the name 

HE, BOBBIE? 

7 


T J H E '.operation! 

Outputs a three-dement list whith might eohUHh tHe nnwt linm Ihr min sec] 
bul probably will not. Once snL correctly 'luFinjj; . SF7 T V and ■ It hn-HT cl nek), TIf£ -will [til the 
1 1 nlii *£ !(r»f as (lit nyiterm sLiyi up. 


TO bitfe ftwUcIhS 

Uerd to define procedures. The input, lifJe, must conlsiu a name not 
nurd hy the user nr 3]y IjOGD and may rrmtain an indefinite number of addition a wardh prefixed 
by : wh'i;li name rhpuls (0 the ntw procedure. Turns On filling mode !wf als.n EPET) and ia 
terminated kv I he a witch END. (See [brail ghaut, but especially TEXT lor eumpltk) TO qtl-nl** its 

input. Sre PRIMITIVES WHICH QUOTE THRIR INPUTS in the append., 


TQQT rwirgHH-iW (cammnrd) 

Tell, the n«ir turtle la tent its horn cicirrrn.iim/3 times. 

TQPLEVEL (flaw) 

Strips the procedure which inrnhed it and rnLurnr. contruL be TOP leieL 

TRACE jtiFBftjttetnnrnt (switch) 

CaSTee (he computer to type a mtasagt each time thr nnmed procedure La 
einrtitrrl and indicate what if any inputs the prncedure received and what il outputs whtlt it fltops. 

TRACE ALL trite* all praoedutw, ER TRACE pewaJHrena mt ptopn tracing that procedure. 
fAud, *f course, ER TRACE ALL get, r:H of all Lrates.! TRACE quotes iti input. See PREMETIVPS 
WHICH QliOTt THP1R INPUTS in the append. 
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THEE (l 

! only in the rcnlril PP TRF.E (which ser under PRINTOUT! TTit filing 
typlfl*! hegms with i "rr>nt dirrrloTy - nn each dirk whith Mir ply n-lmci- (he di-fit. The filed platter 
of ihr mOv inf-head diik it called "FlfcEDj (den't forget the jl W the rnmnaatle flitter el the 
disk is rilled "Mfflt (nruer friirul why). The ''wot' dirflfltorie* arc the <inr* you get when yGII ray 
EET[ 11 F] MEG; or SET[ "AEBl^ nr HELLO (which putt you nn the ru-Ol frl the dm) fl-ellcd 
"FINED}!. These Hu riel CriA S. c+ntBin sOrni file* and some ■pyb-imii.rrer For nam^lc:, the inde* 
"FIKED; contains the "WEldS Tile that prnli ouL mfiM-Bget when you t-By HELLO In l/)CO, Roth 
rofttt contain an ihule* flailed USERS which flnetnin indices of user* which may contain Tllfl* *Fld 
s.uk-inrtbrrt whirh may contiin ether filet and tab-lndiett which rmay,.,, Thi* branched structure it 
called a "THEE. Whcrr^R, the command P D INDEX pnnLs cut the current nudes Bffd allow? what 
tuh-indicflK iL may have, it does not show ill* ttf-ltrtltrj of theie tub-nvliccg. On the ether hind!, PO 
THEE starts Jl the current mdei arid priuU (he complete ftrUAtUfC flf the try* from there Jowit. 
(Note thal thn "fecit" iunlike ordinary Urns, at the top, and that the up-arrow f-ign, ", is utrd 
for moving up- to a higher indei. StC Metier On FiOCO SPECIAL NAMElS in the append La. ) Yot 
further clarificotinn rd the filing strict’} re, sei;F!|LE and (he tptcifie Filing cerofflandt. 


TTYF (operationl 

Outputs- "TRUE if anything (including space or delete) *-34 typed at the uaer 1 * 
keyboard ninoi Lht Iasi fiEGUCGT, TYPELN Or.CTYL (Those opwiralinnK frat whit wit typwl in 
and oije 1 Fir Irlrlypr buffer. NnLe thuL at pnctcnL then! it ou triy to kdflw lefinl wai typed 

in without using nre oF fluMB opErBtiEni and that TTYP dftfln ™it tell you if Bnything neif WKI 
typed tinCE (he F»4E time you looked in the buffer.) Ontpntt "FALSE other*if*. 

?TD LlfllT :SECONDS !: liralLt typmf time 

>ie iwe "TtnE lire 

MAKE H AMSk£R T [1*1 FIE QUEST sSECOMD-S 

tF NOT ( OLOCf - sPFEVIQUS 1 / £0 > : 5ECDHD5 DP rAMSUER 
^4E FH]NT tTQO MUCH TJME!J 

>se op [] 

>END 

LjntT DEFINED 

?T0 TIMEHEQUE5T -SECONDS tlimri* mpem* tin* 

>10 ]F :SECONDS < 1 OUTPUT [] 

>20 MAKE "PREVIOUS LAST TIDE 

>30 IF TTYP HAKE "PREVIOUS CLOCK OUTPUT REQUEST 

>40 IF LAST Tin - sPFeVtDUS GO 10 

>SB TirEFTEQUeST : SECONDS - 1 

>END 

TlflPREQUEST DEFINED 

7 

Outc- »fl eopiroit oumclvys tn FiEQUEST or TYPEIN, we are cluck, until a fljrTiage^rrtum- ■■ typed 
and no furtlmr inLnractiDo with [he doth it pebble, l£'kh -CTY], eaery rharadt. is cleared from 
ihe buff nr beFort 1 pother i* Abw-ked. hy TTYP and so rcottant inieTictico with the procedure 
became* pcf-F-ible, » m tk following a? ample, Ct " ** n * ri 
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(rtnhiuvd From WSF prjrl 

?T0 ORBIT 
>11 INIT 

>20 nOYESATELLITE 

>30 If TTYP HAKE "A .CTV1 

>S0 3F ;i i 7 STEP 

>£0 3F n&naERP CHAR :A HJ □ F 0J ThfllJST tA 

>60 pg 20 

*END 

□pgiT DEFINED 

? 


TLlRTUE JnrP (switch] 

Specific* mult 1 «> 1 at tht device to which all mbteqacnE turtle commandt 
will hn Knfit- TiarrtrHi nil by rojiitElitif i different turtle or the plotter or display or by s»yin| 
NDtURTUE. 

.TV] ■■friitff (optrllum) 

Like . CTYl but with the device nr teletype speril ied by drtictf. See 
+ CLOSED a list flf dewier name* (his underM-ands. 


■« TVQ air-FP Item rnimdH 

Like .CTVD but oqtpitltiBf lilt fllAtactcr whofe decimal »CN cade is usrii Id 
devue Jetliee. The Wjy lilt device kindles I he character depends on the rSe'ice Ntne-lf. Sen Midn 
Car a tahln n| rhararterK the flonrliirtle understands, To Free the device for Others to use it. you 
must do a . CLOSE iwhirh you should tee For a list n-F special dnvicn names (hit command 
unditttudtl 


TYDhlAlT deoirr CTtrauMiEt (flow] 

Cause* you I- pr:if Tin ID watt czlroircij UlLht of a second after the specified 

device rs finuked domf what it was told to do. This rceopniiee (he fiint dentes* that v CLOSE 
qoilrrstanits. 


TYPE anything {command) 

Lika PR ENT eaecpt doe* not carris^* return at the endi of the !i*c, 

TYPE-FN [cppriLion'l 

Like REQUEST, tint operation wiilic for 1 Fine to he typed in it Ihc console,, hut 
rr^ardW* of the nature nf the typed line, tbit output* only the first word as ■ word.. TYPE IN 
Output* I hr rm [Hr » n rl rf OnL|r 9 carriage return it 1 r p".d 

IfSE u-iurno-Jne (file cotriPfreifld) 

Establish.:* the :ndci ihlt will Apply Ln mlunquenl file command* *utb Bt 
fi FA7I „ UPFTE. PDF and PD1 . If the input, if. a nin^te name {the usual case], that name is 
interprctF'd a* a oaot on the current ditth. If the input it * lift, the firct element i* the user name 
and the r»t it a lejial tree of hit indti. The la*! element of I he lilt it the default ihdei. See 
FI LE for more detail*. 
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.USRT1ME 


(opurllinn I 1 


Ouipulj * hUmbfrf *h:ch ii jusj abciil loiilly usn;k|t?. It n, /of jh-c inlcrestcdj 
Iht tfliL time used hy ail uwirt inner [Jie sync-in came up. Tlie until are fifltht *f -a ttcOnd, mi>Kr_ 


1 (stilus operation) 

Evm Ihfl elite find ihii of Rule »jlut This gi*es you ihe Tilue rtf the lop 
tiling on the 5 -FI>L 


■VCTS1ON 


foperttion) 


OufpjlF the current Tertim number of LOCO. 


VLGPf 


fniunie operation] 

Outputs the lotfl!. length dJ mui.it romptlod fot- iKe current mice. Son MOTE for 


rnu-n; itcLai-s. 


VOICE ffwY*pm m 


Is ■filth \ 


Sporjfjt* ill! Tpjrt id which ill s.iifif.ciju-rn-t NOTE reirrpands apply- IF FiO VOEC"E 


command jjg *■*,« 0 is assumed. Sp^eifitflliflii persists until changed. 


UAT T ihi rn 


(HHHinjl 

CfltiSfiS your prop-rant to wait Runt 6D Lhs of J SCCPIm] before COnlmUang-. 


Iff PE ■iwftr.'hO fflr 


(Jitpl fly COmmundl) 

Er3-5ts all -appearances nf the: Snip from Lbe display screen. 


UilFECLEftN 


(display command) 

Erase* everything From the screen, but Ica-fOl Ihi turtle in tls cur-renl ualf. 


UCiRn v.nf.iJ If-ard! 


(opera* inn) 


Output* R W-flrd trPmpused of the two tnpiitl in trrder. TFilh pjrenlhrscp, a 


■'jn.iti.r number of inputs [sec appcndil) may ha ul*tL Any input may be a imiflbcr in-fltfld oF • 
word. 



(operation) 

Dill puls TRUE if flhpnjf ifl -1 wfln) and "FALSE otherwise. 
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Idirplay a-wileM 

Allatot tint: display IWTlIt l-Bnd ityijfrs) Id Vrap INHImT ihc scrtfli to tJir 
mde. ((rsvr* you il LoriiidV sehfiil,) 

WRITE /tfrnntH* (tilt c6rtiirtB.!td3 

CrnJton a file with (Ilf (time filrnama to Lht etltropt ioJct, The file will 
conL-iih VI names and all tfrthllMCd procrdu™* io y<wr wort spite X Lht tir*G, Neither IhrJJfi mnr 
snap? ran Ihf WTittrn tnln a file. 


UR1TEPTP- koirtitund) 

Fuoehoil A piprr tape of tht content* (if ynnr workspace (eici-pt tOPP* and 
ariaytjL Orcationally hmTuL far ptrmiiKSnt StarJet J felt yfll *“ l M-ik" 

surf PaprrT apt Ftanfll is ready bnfirre dateiRirif, 

idispjay offhit iofl.) 

On l puIb tho i-ewriiMi® af tht rfiiplty tsprtk 

'ri-,splay ep*T 9 L ion'! 


yr:nR 


Outputs tht j-'-fcncdioiLt tit the display lortlf. 
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VAHfAHl.E MIVH-KR Of INPU TS 

("^rlJiri jit .millvox raft Laf. r i wiriabk fliimliH' ill ‘■niniLt. To u*c 1 h n reatuep-, th* 
^irrmrlfiie ond jr j inputt reuSl bf £ reaped LafflhtT m tiarrni'h-rr-cv F*r tKimplAr 

( SUIT & E 7 8 ) ooipuu 2b 

Thf permit ives havtnjE ihit fnatnrn art’ 


0£F1 NEARRAY 

STORE 

GET 

PRINT 

TYPE 

FPftl NT 

LIST 

UORU 

SENTENCE 

ffut 

. LPUT 


NOTE 

H-JTYQ 


sun 

PRODUCT 



primitives v / t nrn quote their inputs 

OltLJiiIi 1.000 prrmiLivrx riusc ihe fnllnwinf vrnnl nnl “Ltp bfi evaluated erffaedleer; nF ihr nature 1 *1 
that -wnr^. Ljj. f i a bury or erase tereral itemt sn b Ii*.t, it- ib r»t passible t* *if BUHV FI TOT 
sPROCEDUPEL,] &T h'-caiiF-r BURT wiII see the word F 1 fTST, it it Ihe name el a prcutuSurC, 

Jllrmpi 1u It- 1 ry iL, and raM-tf: an err-BT bnimr- F IFnl has a rhann: Id ftE Iht heal pT-ftf r’dure gut of 
the lift- Yel thesd pnmilirM well accept quSled input*; BUSY OfiSlT and! EURY ‘ORBIT are 
pquivalnn L. Thif rtiabiM itAMpij Ird biiTtRS, or asps., rdilF,, etc. All inciiL be (itcrlltd in th« Fnrm: 

?RW SE [EH BUHY 1 FIRST tPROCEDURELlST 


The prrmitiBOF. Il9vin£ ibis feature are: 


BURY 

STEP 


ERASE BUR Y 
ERASE STEP 


TRACE 

TU 

PRINTOUT 


ERASE TRACE 
EDIT 


IMFIJC OPERATORS 

stiftTi* PRODUCT 
+- infix sun 
- infiR UIFFEREUCE 
f InfiR QUOTIENT 
> infix GREATER 
< infix LESS 
■ infix EQUAL 
\ infix H00 

infix MAKE, >*-, h A 


S it equivalent Is MAKE "AS 
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miTINC CHARACTERS (not reslr.nled Lfrtdib 

<rubcnJt> LMrtes ihr |irnkiii rfurvtlcr, 

■^iJ Deletes Eli c prCvioui »nrd. 

n Y HircE thn pronoun line typrd im til* edit buffer 

If Form'! h in.g n in tfrtl ‘edit bufTtr* (that il, aftft- A Y at EDL1, the following may fr* ui-ed: 

-"C Cftpy Lfrf nc it Chirac! at. 

'‘tl Cfijiy <ht iVa it *flt<3. 

Copy ihf .of the FfJii hutirr. 

"'fl Delete I he nest chirlctfcr. 

*S Shipihe ikiI «sril. 

tcst^f-lage return* Turn! m4'«» tlltHhl ]ini? Ji it appfarl Oh C<in*n!«. 


SPECIAL CHARACTERS 

X PR3Nit as j s-pace. iBut PRINTOUT itawi tt a? a XT. 

! UfrfiJ for eomrnrni*. Anything appearing frrtworn ■! and ncii ! no a lint it ignored, 
t) TahoF mir input wlijrh muit hr ■ word and runs it 4i 2 procedure', C If., 

ft UORD ’POOH S 

will iitcult the procedure irnnod POOH 5 . 

! Same as TH 1 NGl 
i I li^di for groupinf. 

I 3 LsnJ to- in'iirjaiC IktF, 

h A Tvfhors as. rairmpe return. 

■"B Fjchetp* LLt frlink. 

'’G Break. Interrupt? procedarc and acts immodiawfy when typed. iBut ie* .CTYE) 

■Ei’hflf? at haekFjiare. 

A [ Echoes a:, tit. 

A J Echorr a? lineferrl. 

"Tl Primes is carriage- return, 

'"'Q SupmrquntflF the following choraster fi.t, rem-aret iti tpocial featurwl. 

A K Clanfurs line currently in edit iir typcin frufffr. 

"2 Ciuse* a pau«, lnterTi.tr 1 FfnLvh like ^G, 


LOGO SPECIAL N A M E 5 

HA Refer? tf iodo* ahern current inder. [Can fre Hied with SETI.jl 
" j ■Refers Lo root iitHtS, of OttrrOflt disk. (Can he used wilh BET1.) 

"A1 0J ; FLefers tc rent of mn-Ming-tead diik. 

“PJ HED: HrfepE to root of Laod-head, disk. 

"TRUE Ouljiut of phTiiwutcs lhal erjiuite in True. Accepted fry IF. 
"FALSE Output of predicated that evaluate in False. Accepted fry IF. 

*NUSJC Df-oico iibihb fw . TYO, .CLOSE, TYOUAIT. 

"TUR1 Dpui.ce nanf for ,TVP, .CIJQEE, TVDUA1T* 

"TURJ Drvice name fnr ,TV0, .CLOSE. TYDUAtl, 

"PLOTTER DcY'icc nirric frr . TYQ, .CLOSE, TYCIJAIT* 

"TTY LWee naiWor . TYtJ t .CLOSE, TfflUAIT. 





LOGO GLOSSARY APPENDIX 


38 March IS, 


DECIMAL ASCII OlDE AM 13 COttRESFOIVlJlNC CHARACTERS 


0 

r*) 

32 

spare 

64 

* 

96 

■ 

I 

rAj 

33 

1 

AS 

4 

97 

a 

2 

'B 

3+ 

V 

« 

0 

9fl 

b 

3 


33 

tf 

ST 

c 

ftft 

c 

4 

■"0 

3fi 

1 

M 

D 

10ft 

d 

S 


37 

(U 

6ft 

E 

L 01 

a 

A 

"F 

3ft 

& 

7ft 

F 

102 

I 

1 

*Q Ml 

39 

■ 

71 

G 

103 

9 

8 


4ft 

1 

72 

H 

104 

h 

ft 

roiV 

43 

1 

T3 

1 

105 

T 

1ft 

linc/cod 

42 

* 

T4 

J 

106 

j 

11 

m 

43 

+ 

15 

*: 

1(7 

k 

12 

ru 

44 

■1 

76 

L 

Iftft 

1 

13 

rviuen 

43 

- 

77 

11 

109 

w 

H 

A N 

46 

B 

18 

N 

lift 

n 

15 

*0 

47 

/ 

1ft 

0 

111 

9 ■ 

ll5 

^P 

48 

0 

8ft 

P 

112 

P 

IT 

*Q 

49 

1 

91 

0 

113 

q 

19 


3ft 

2 

92 

R 

914 

r 

15 


33 

3 

93 

S 

MS 

s 

2ft 

"T 

52 

4 

84 

T 

116 

t 

21 

*U 

53 

5 


U 

lit 

u 

22 

~Y 

S4 

b 

M 

V 

118 

V 

23 

~U 

55 

7 

B7 

u 

lift 

14 

24 

A H 

36 

3 

R0 

X 

12ft 

M 

25 


37 

9 

8ft 

Y 

121 

y 

26 

“Z 

SB 

s 

90 

Z 

122 

'i 

27 


59 

1 

91 

t 

323 

1 

28 

"V 

6« 

< 

92 

\ 

3S4 

1 

2ft 


61 

- 

ft3 

1 

125 

} 

3ft 

AA 

62 

> 

ft4 

A 

m 

Ar 

31 

A 

63 

7 

95 


127 

IdeJeta) 


Awdi ft, I, It, ti □■mil 1ST da not ly-pe an iht console 4tch with TYPE CHAR 1Z and KamR albert do 
7io l och* normally. The italiand wsrdt alwiTn innii-.rate tpccial Echoing or special function*, S«* 
sec ti(in an special characters. 



